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ABSTRACTS  OF  PAPERS  PUBLISHED  BY  THE 
STATION  IN  1918  BUT  NOT  INCLUDED  IN  THE 
BULLETINS. 

A  complete  list  of  all  the  publications  issued  by  and  from 
the  Station  in  1918  is  given  on  pages  x  to  xi  of  the  introduc- 
tion to  this  Report.  The  following  pages  contain  abstracts  of 
the  papers  issued  during  the  year  that  are  not  included  in  the 
Bulletins  or  Official  Inspections  for  the  year. 

STUDIES  IN  INHERITANCE  OF  CERTAIN  CHARAC- 
TERS OF  CROSSES  BETWEEN  DAIRY  AND  BEEF 
BREEDS  OF  CATTLE.* 

This  constitutes  a  preliminary  paper  on  the  crossbred  herd 
now  being  brought  together  by  the  Maine  Agricultural  Experi- 
ment Station  for  the  purpose  of  studying  some  of  the  outstand- 
ing problems  of  dairy  husbandry. 

The  first  section  of  the  paper  is  devoted  to  a  study  of  the 
inbreeding  in  the  foundation  herd.  It  is  shown  that  the  in- 
breeding as  measured  by  the  best  mathematical  methods  is  no 
greater  than  would  be  expected  to  occur  in  any  of  the  modern 
breeds  when  the  animals  were  selected  at  random.  Consequent- 
ly it  is  safe  to  assume  that  the  results  of  the  study  are  not  due 
to  the  width  of  the  crosses,  for,  as  has  been  pointed  out,  a  num- 
ber of  the  animals  famous  in  their  breed  have  been  far  more 
inbred  than  any  of  the  parental  stock  used  in  these  experiments. 

The  individual  records  of  the  animals  composing  both  the 
parental  generation  and  the  first  and  second  filial  generations 
are  given. 

Black  body  color  is  dominant  to  the  other  colors  in  the 
first  generation.     In  the  second  generation  an  orange-coated 

*This  is  an  abstract  from  a  paper  By  John  W.  Gowen,  having  the 
same  title  and  published  in  the  Jour.  Agr.  Research,  Vol.  XV  No.  1, 
pp.  1-57. 
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bull  and  a  dark  Jersey  dun-coated  heifer  were  segregated  out. 
This  is  to  be  explained  on  the  basis  of  a  recessive  dilutor  in  the 
Guernsey,  segregated  out  along  with  the  black  color.  The  dark 
heifer  shows  that  the  Jersey  does  not  normally  possess  this  fac- 
tor. 

It  has  been  shown  that  white  marking  of  the  body  taken 
as  a  whole  appears  as  a  dominant.  Study  of  the  individual 
white  areas,  however,  indicate  that  this  is  due  to  white  in  the 
inguinal  region  only,  for  this  alone  appears  as  such  a  domi- 
ii.ant.  The  white  spots  on  the  face  (star,  star  snip,  and  blaze), 
neck,  shoulders,  rump,  flanks,  and  legs  are,  in  general,  sup- 
pressed in  their  offspring  when  such  animals  are  mated  to  solid 
■color. 

As  has  been  suggested,  but  as  has  never  been  tested  be- 
fore, the  pigmented  muzzle  is  dominant  to  the  one  not  so  pig- 
mented. 

Agreeing  with  the  previous  work  of  this  laboratory  it  is 
shown  that  a  pigmented  tongue  is  dominant  to  a  non-pigmented 
one. 

A  black  switch  appears  to  cause  the  suppression  of  the 
other  switch  colors  in  the  ofifspring.  Because  of  this  suppres- 
sion and  because  all  of  the  matings  had  at  least  one  animal 
with  a  black  switch  as  parent,  it  was  impossible  to  study  the 
"behavior  of  the  other  colors.  There  was  one  case  of  segrega- 
tion of  a  deep  red-orange  switch  from  a  back  cross  of  a  black 
animal  carrying  an  orange  coat  and  white  switch,  genetically. 
This  case  showed  the  segregation  of  the  factor  for  orange 
switch  from  that  for  both  white  and  black. 

The  character  of  polledness  has  been  studied.  Two-horned 
animals  resulting  from  crosses  of  polled  x  horned  appeared.  On 
the  basis  of  the  other  results  these  could  not  have  resulted 
from  a  heterozygous  polled  condition.  One  of  these  cases  had 
the  horns  tight  on  the  head  and  the  other  loose.  These  cases 
then  form  exceptions  to  the  previously  accepted  hypothesis  of 
simple  dominance  for  the  polled  character  and  require  a  sub- 
sidiary hypothesis.  The  hypothesis  suggested  is  that  the  testes 
have  some  action  on  the  presence  or  absence  of  horns.  Partial 
proof  of  this  hypothesis  is  given  by  the  fact  that  of  the  polled 
animals  lo  were  females,  2  males,  i  doubtfully  polled.  Of 
those  with  scurs  i  female  and  7  males  had  loose  scurs ;  of  those 
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with  tight  scurs  all  (3)  were  males;  of  those  with  horns  all  (2) 
were  males.  This  would  seem  like  a  clear  case  where  the  male 
has  some  influence.  The  explanation  of  this  difference  ap- 
pears to  be  due  to  a  hormone  secreted  by  the  germ  cells.  Should 
this  prove  true,  this  forms  an  interesting  parallel  between  cattle 
and  sheep,  in  which  the  sex  glands  are  known  to  produce  such 
changes. 

The  qualities  of  beef  production  are  shown  to  be  divisible 
into  four  general  regions  of  the  body :  head,  fore  quarters,  bar- 
rel, and  hind  quarters.  The  type  of  head  and  heavy,  deep  fleshed 
fore  quarters  are  transmitted  to  the  offspring  when  either  par- 
ent is  of  the  Aberdeen-Angus  breed.  The  body  and  hind  quar- 
ters appear  intermediate,  but  resemble  most  the  dairy  parents. 

Data  are  given  on  the  milk  and  fat  production  of  some  of 
the  crossbreds.  The  results  indicate  that  milk  and  fat  produc- 
tion behave  separately.  High  milk  production  is  dominant  to 
low,  but  high  fat  percentage  is  recessive  to  a  low  fat  percentage 
in  the  milk. 

Studies  in  Milk  Secretion 

IV.  On  the  Variation  and  Mode  of  Secretion  of  Milk 
Solids.* 

This  paper  is  the  fourth  of  a  series  of  studies  on  milk  now 
being  conducted  in  the  Biological  Laboratory  of  the  Maine 
Agricultural  Experiment  Station.  The  data  for  this  study  are 
taken  from  the  semi-official  year  records  of  the  pure  bred  Hol- 
stein-Friesian  cows  compiled  and  supervised  by  the  Holstein- 
Friesian  Association. 

The  means,  standard  deviations  and  coefficients  of  varia- 
tion are  given  for  these  year  records.  The  mean  annual  pro- 
ductions are  154 17  pounds  of  milk,  528  pounds  of  butter- fat, 
1303  pounds  of  solids-not-fat.  The  standard  deviations  are 
respectively  3742  pounds  of  milk,  134  pounds  of  butter-fat,  260 
pounds  of  solids-not-fat  and  2  years.  The  coefficients  of  varia- 
tion are  respectively  24,  25,  20  and  50.  These  data  show  Hol- 
stein-Friesian  milk  for  one  year  to  be  large  in  amount  and  high 

*This  is  an  abstract  from  a  paper  by  John  W.  Gowen,  having  the 
same  title  published  in  the  Jour.  Agr.  Research. 
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in  the  ratios  of  solids-not-fat  to  butter-fat  as  compared  with 
other  breeds. 

The  correlations  and  linearity  of  regression  between  the 
variables  butter-fat  per  cent,  amount  of  milk  and  age  at  com- 
mencement of  test  lead  to  the  following  conclusions. 

As  the  amount  of  milk  given  by  the  cows  in  this  test  in- 
creases, the  percenta.ge  composition  of  the  butter-fat  decreases. 
The  amount  of  this  decrease  is  highly  significant  measured  sta- 
tistically. Considered  practicaUy  this  fall  in  butter- fat  content 
could  not  be  easily  detected  in  small  samples.  No  such  efifect 
is  noted  for  the  soHds-not-fat  or  put  in  another  way,  the  quan- 
tity of  milk  produced  for  one  year  is  independent  of  the  con- 
centration of  the  solids-not-fat.  This,  from  the  view  of  inheri- 
tance, means  that  the  hereditary  units  for  high  or  low  milk 
production  are  separate  and  distinct  from  those  causing  a  high 
or  low  percentage  of  solids-not-fat. 

The  correlations  of  the  age  when  the  yearly  record  com- 
inences  with  butter-fat  and  with  solids-not-fat  brings  out  the 
following  points.  Age  of  the  cow  does  not  effect  the  percentage 
of  butter-fat  in  the  milk  significantly.  As  the  age  of  a  cow 
advances  each  lactation  brings  with  it  a  decrease  in  the  per- 
centage of  the  solids-not-fat  found  in  the  milk. 

This  differential  action  of  amount  of  milk  produced  and 
age  gives  us  the  criterion  to  prove  that  butter-fat  and  solids- 
not-fat  cannot  have  a  common  mother  substance  from  which 
they  are  derived  by  splitting. 

The  correlations  between  the  variables,  pounds  of  milk, 
butter-fat  and  solids-not-fat  lead  to  the  following  conclusion, 
(a).  Some  of  the  factors  responsible  for  high  concentration 
of  butter-fat  are  also  responsible  for  high  concentration  of  some 
of  the  solids-not-fat  in  cow's  milk.  (b).  Practically  consid- 
ered this  means  that  if  it  is  desired  to  improve  either  the  but- 
ter-fat or  solids-not-fat  concentration  of  the  milk  of  a  given 
herd,  the  determination  of  the  concentration  of  either  solid  and 
selection  of  the  animals  accordingly  will  result  in  a  correspond- 
ing increase  for  the  other  solid. 

Taken  in  conjunction  with  the  above  results  the  diurnal 
variations  of  cow's  milk  furnish  the  facts  necessary  to  test  the 
hypothesis  to  account  for  the  mode  of  secretion  of  the  milk 
solids.    The  data  show  that  evening  milk  is  between  0.678  and 
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0.723  per  cent  higher  in  butter-fat  than  the  morning  milk 
throughout  the  whole  lactation.  No  appreciable  difference  oc- 
curs in  the  solids-not-fat. 

For  the  clear  understanding  of  the  bearing  of  these  data 
on  the  hypothesis  to  account  for  the  mechanical  mechanism  by 
which  the  solids  are  released  into  the  milk,  it  seems  best  to  re- 
state them  in  as  simple  terms  as  possible.  These  hypothesis  may 
be  placed  in  three  groups : 

A.  The  mammary  gland  cells  break  loose  bodily  and  dis- 
integrate in  the  alveoli. 

B.  The  portion  of  the  cells  toward  the  alveoli  become 
loaded  with  solids,  break  loose  from  the  basal  portion  and  dis- 
integrate to  form  the  milk  solids. 

C.  The  cells  of  the  mammary  gland  secrete  the  materials 
of  milk  solids  without  themselves  breaking  down. 

These  data  offer  criteria  between  the  theories  to  account 
for  the  secretion  of  the  milk  solids.  On  the  cell  disintegration 
theories  the  cell  must  contain  a  fixed  quantity  of  solids-not-fat 
while  the  butter-fat  varies  so  that  in  the  longer  interval  between 
milkings  the  cell  accumulates  less  fat  than  in  the  shorter  time, 
or  taken  the  other  way,  the  cell  contains  relatively  more  protein 
and  sugar  than  fat  as  the  interval  between  milkings  lengthens. 
This  is  contrary  to  our  knowledge  of  fat  formation  for  it  is 
commonly  accepted  that  first  comes  the  cells  composed  largely 
of  protoplasm  and  that  as  time  goes  on  this  cell  is  more  and 
more  loaded  with  fat  at  the  expense  of  the  protoplasm.  Unless 
these  mammary  cells  behave  very  differently  in  the  formation 
of  this  fat  than  other  body  cells  this  variation  is  enough  to  seri- 
ously discredit  the  hypothesis  of  cell  disintegration  to  account 
for  these  milk  solids  and  in  fact,  to  make  it  an  absurdity.  Fur- 
thermore, as  far  as  our  knowledge  of  the  variations  of  secretory 
glands  goes  the  variation  of  this  milk,  fall  in  well  with  the  sec- 
retory hypothesis  to  account  for  these  solids. 

THE  MEADOW  PLANT  BUG.    MIRIS  DOLABRATUS* 

(i)  Miris  dolabratus  has  been  a  conspicuous  insect  in 
timothy  meadows  in  portions  of  the  eastern  United  States  dur- 

*This  is  an  abstract  of  a  paper  by  Herbert  Osborn,  Consulting  En- 
tomologist, having  the  same  title  and  fiublished  in  the  Journal  of  Agri- 
cultural Research,  Vol.  XV,  No.  3,  pp.  175-20Q.    Oct.  21,  1918. 
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ing  the  past  40  years  and  now  has  a  distribution  as  far  west 
as  lUinois  and  Minnesota  and  south  in  the  Mississippi  Valley 
into  Kentucky. 

(2)  It  is  believed  to  be  an  introduced  species,  coming 
from  Europe  with  timothy  hay  or  other  large  stemmed  grass 
shipped  for  forage  or  packing  some  time  between  1800  and 
1825. 

(3)  It  feeds  upon  cultivated  grasses,  especially  timothy, 
orchard  grass,  and  meadow  fescue,  and  when  abundant  must 
seriously  affect  the  value  of  the  crop. 

(4)  It  is  a  dimorphic  species,  there  being  two  forms  of 
females,  a  long-winged  and  a  short-winged  form,  the  latter 
being  far  more  plentiful,  about  90  per  cent. 

(5)  The  species  hibernates  in  the  egg  form;  hatching  oc- 
curs about  May  25  to  June  10  in  Maine ;  and  the  nymphs  pass 
through  five  instars  of  about  six  or  seven  days  each,  adults  oc- 
curring from  early  July,  mating  and  laying  eggs  from  July  10 
to  August  I  for  the  short-winged  forms  necessarily  in  the  fields 
where  the  females  have  developed. 

(6)  The  eggs  are  laid  in  stems  of  grass  or  clover  in  fields 
where  females  have  grown,  being  thrust  through  the  wall  of 
the  stem  and  held  by  an  expanded  cap  which  is  firmly  held  by 
the  walls  of  the  stem,  the  egg  being  protected  in  the  hollow  of 
the  stem  and  in  this  position  remain  for  at  least  eight  or  nine 
months  before  hatching. 

(7)  Measures  for  control  so  far  evident  and  based  on 
habits  determined  will  consist  especially  of  rotation,  with  prob- 
ably some  advantage  from  burning,  early  cutting,  pasturing 
heavily  in  fall,  and  possibly  by  mechanical  devices  for  captur- 
ing the  nymphs  or  adults. 

(8)  The  spread  of  the  insect  should  be  prevented  by  care 
in  the  disposition  of  timothy  hay  moved  to  a  distance.  No  hay 
from  an  infested  district  should  be  allowed  to  be  scattered  in  or 
near  meadows  in  localities  where  the  insect  is  not  already  pres- 
ent. 

(9)  Natural  enemies  consist  so  far  as  at  present  known 
of  spiders,  the  predacious  damsel  bugs,  Reduviolus  ferns,  a 
tachnid  fly,  Phorantha  occidentis,  and  an  undetermined  species 
and  a  species  of  fungus,  Entomophthora  sp. 
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METEOROLOGICAL  OBSERVATIONS. 

For  many  years  the  meteorological  apparatus  was  located 
in  the  Experiment  Station  building  and  the  observations  were 
made  by  members  of  the  Station  Staff.  June  i,  191 1,  the  me- 
teorological apparatus  was  removed  to  Wingate  Hall  and  the 
observations  are  in  charge  of  Mr.  James  S.  Stevens,  professor 
of  physics  in  the  University  of  Maine. 

In  September,  1914  the  meteorological  apparatus  was  again 
moved  to  Aubert  Hall,  the  present  headquarters  of  the  physics 
department. 

The  instruments  used  were  at  Lat.  44°  54'  2"  N.  Lon.  64° 
40'  5"  W.  Elevation  135  feet. 

The  instruments  used  are  the  same  as  those  used  in  pre- 
ceding years,  and  include :  Maximum  and  minimum  thermom- 
eters; rain  guage;  self-recording  anemometer;  vane;  and  ba- 
rometers. The  observations  at  Orono  now  form  an  almost  un- 
broken record  of  fifty  years. 


9 


236  Maine  Agricultural  Experiment  Station.  1918. 


42.99 
42.75 

3751 

50 
—4 
24.0 
24.19 
2.00 
3.51 

4 

23.25 
16.73 
12 
11 

8 

2800 

jaqni8A0j^ 

60 

14 

37.4 

38.08 
2.33 
3.44 

9 

O 

i>            in  00 

r-i  lO 
CO 

laqo^oo 

69 

25 

48.1 

50.74 
5.47 
3.86 

11 

00      OS  (M 

T-H  in 

00 

CO 

78 

31 

55.5 

59.71 
4.29 
3.42 

11 

in     00  o 
rH  in 

o 

CO 

89 

38 

65.7 

66.09 
2.58 
2.33 

7 

I-H      CD  O 

OS 

92 

51 

68.5 

65.95 
6.89 
3.49 

12 

in            oq  CO 

^  s 

antif 

89 

35 

59.5 

60.77 
2.41 
3.47 

8 

i>-     00    in  o 

I-H  OS 

88 

31 

57.6 

51.62 
1.69 
3.53 

6 

CO 

If?  00 

(M       O  CO 

O      (N      03                    l£3  00 

C-l                                                                             IM  00 

qaJBH 

oi     iH                             irs  r-< 
(MrHt^oiH-.^  moinoi^oOfM 

Oi-MC<]CO  CO 

1  ^ 

AJBniqa^ 

CJ      i-t  lO 

m  05 

QOC11^"^C-1CO  i-HOSrHTHmOaCl 
■.#r-<rH!-H                                  i~lrH(Mr-i  CO 

1  CO 

39 

 22 

11.1 
16.46 
3.55 
2.54 

12 

.35.5 
21.8 
18 
4 

9 

3672 

o  o 


P. 


o    ~  5 


Report  of  the  Treasurer. 


237 


REPORT  OF  THE  TREASURER 

The  Station  is  a  department  of  the  University  and  its 
accounts  are  kept  in  the  office  of  the  Treasurer  of  the  Univer- 
sity. The  books,  voucher  files,  etc.,  are,  however,  all  distinct 
from  those  of  the  other  departments  of  the  University.  The 
classification  of  accounts  is  that  prescribed  by  the  auditors  on 
the  part  of  the  Federal  Government,  and  approved  by  the  State 
Auditor.  All  of  the  accounts  are  audited  by  the  State  Auditor, 
and  the  Hatch  Fund  and  Adams  Fund  accounts  are  also  audited 
by  the  Office  of  Experiment  Stations  acting  for  the  United 
States  Secretary  of  Agriculture  in  accordance  with  Federal 
Law. 

The  income  of  the  Station  from  public  sources  for  the  year 
that  ended  June  30,  1918,  was : 

U.  S.  Government,  Hatch  Fund  appropriation   $15,000  00 

U.S.  Government,  Adams  Fund  appropriation....  15,000  00 
State  of  Maine,  Animal  Husbandry  investigation 

appropriation    5,000  00 

State  of  Maine,  Aroostook  Farm  investigation.  .  .  .      5,000  00 

The  cost  of  maintaining  the  laboratories  for  the  inspection 
analyses  is  borne  by  analysis  fees  and  by  the  State  Department 
of  Agriculture.  The  income  from  sales  at  the  experiment  farms 
is  used  for  the  expense  of  investigations.  The  printing  is  paid 
for  by  an  appropriation  to  the  University. 

At  Aroostook  Farm  there  are  in  connection  with  the  coop- 
erative work  with  the  Federal  Department  of  Agriculture  ex- 
penditures mostly  under  "labor"  for  the  Department  and  for 
which  the  Station  is  reimbursed.  There  are  also  certain  expen- 
ditures for  the  Department  made  from  sales  of  crops  from 
Department  investigations  that  do  not  appear  in  the  tabular 
statements.  They  are  carried  as  distinct  and  separate  accounts, 
always  with  credit  balances,  on  the  Station  ledger. 
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Report  of  Treasurer  for  Fiscal  Year  Ending  June  30,  191^ 

disbursements 


Receipts 


Hatch  fund 


Adams  fund 


Salaries   

Labor   

Publications   

Postage   and  Stationery  

Freight  and  Express  

Heat,  light   and  power  

Chemical  and  laboratory  supplies.. 
Seeds,  plants  and  sundry  supplies- 
Fertilizers   

Feeding'  stuffs  

Library   

Tools,  machinery  and  appliances... 

Furniture   and  fixtures  

Scientific   apparatus    and  specimens 

Live  stock  

Traveling  expenses  

Contingent  expenses  

Buildings   

Total  


5813.54 
2696.58 
175.83 
982.19 
162.81 
585.82 

448.73 
639.65 
1477.33 
208.18 
353.43 
135.83 
6.20 
37.50 
488.08 
40.00 
748.30 
15000.00 


9256.98 
1290.52 

49.61 
99.17 

243.52 
17.50 

355.00 

3122.81 
33.00 


344.29 

40.00 
147.60 
15000.00 
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— Concluded. 

disbursements 


Receipts 

Aroostook 
farm 

General 
account 

Inspection 
analysis 

Salaries     

1800.00 
5641.93 

3137.62 
1813.85 
89.29 
74.47 
124.49 
340.76 
101.95 
1499.11 

9674.10 

Labor   

Publications   

Postage   and  Stationery  

Freight   and  Express    

Heat,   liglit   and  power.   

Chemical  and  laboratory  supplies  

Seeds,  plants  and  sundry  supplies  

Fertilizers  ...   

32.11 
51.71 

76.44 
6.48 
1130.90 
826.15 
1909.01 

622.33 
121.16 
507.51 
578.72 
14.84 

Feeding  stuffs    

603.99 
5.25 
585.50 
43.11 
1.52 
200.00 
97.95 
461.43 
370.44 
9550.73 

Tools,  implements  and  machinery  

Furniture   and  fixtures  

Scientific  apparatus    

Live  stock...   .. 

105.50 
33.10 

400.00 
32.37 
99.50 

507.37 
11842.57 

40.78 
113.08 

Contingent  expenses  

139.23 
73.17 

Total    

11884.92 
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Abstracts  of  papers   229 

Alder  fleabeetle   150 

Altica,  biology  of  Maine  species   149 

corni,  biological  history   162 

control    173 

description  of  the  stages   156 

distribution    164 

food  plants   170 

natural  enemies   173 

seasonal  history  in  Maine   163 

definition  of  terms  used   153 

key  to  Maine  species   154 

new   species   150 

rosae,   biological   history   176 

control    182 

description  of  the  stages   174 

distribution    177 

food  plants   181 

natural  enemies   182 

seasonal  history  in  Maine   177 

species   discussed   150 

torquata.  biological  history   196 

control    202 

description  of  the  stages   194 

distribution    197 

food  plants   201 

natural  enemies   202 

seasonal  history  in  Maine   196 

Altica  ulmi,  biological  history   184 

control    193 

description  of  the  stages   182 

distribution    186 

food  plants   192 

natural   enemies   193 

seasonal  history  in   Maine   185 

Animal   husbandry   investigations   205 

Announcements    vii 

Aphidae,  food  plant  catalogue   47 

Aphids,  eastern   45 
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Apple  orchard,  sod  vs.  cultivation   13 

spraying,  composition  of  materials  used   Ill 

discussion  of  results   116 

effect  on  foliage  and  fruit   104,  113 

set   of    fruit   126 

efficiency  of  application   119 

experiments    101 

fruit  russeting   116 

summary   of   results   107,  115 

time  and  manner  of  application   103,  112 

treatment  of  plots   102,  108 

weather  conditions   103,  112 

trees,    fertilizer   experiments   9 

yield  in  fertilizer  experiments   12 

Aroostook  County,  strawberry  experiments   12 

Farm    ix 

plant  breeding   40 

soil  test  experiments   17 

Arsenate  of  lead  as  a  fungicide   121 

vs.  arsenate  of  lime   126 

Barn  and  field  experiments   1 

Biology  of  Maine  species  of  Altica   149 

Birth  weights  of  certain  breeds  of  cattle   222 

Blueberry  fleabeetle   194 

Bordeaux  mixture  vs.  lime-sulphur   118 

Breeding   experiments   215 

records,   cooperative   221 

Bulletins  issued  in  1918   x 

Butter-fat,  transmitting  qualities   for   208 

Calves,  average  birth  weights   222 

produced  by  hybridization  experiments   216 

twin  births,  sex  ratio  ,   223 

weight  affected  by  breed   222 

Cattle,   breeding   experiments   218 

gestation,  length  and  variation  of  period   223 

inheritance   studies   129 

Conception  in  cows,  conditions  affecting   224 

■Cooperative  cattle  breeding  records   221 

Cows,  conditions  affecting  conception   224 

forms   for   breeding  history   220 

means  of  selecting  for  the  herd   214 

Dairy  and  beef  cattle,  inheritance  studies   129 

Dogwood    fleabeetle   156 

Eastern   aphids   45 

Elm  fleabeetle   182 

Establishment  of   Station   vii 

Fertilizer  and  soil,  relation  to  potato  crop   35 

experiments  with  apple  trees   9 
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Fertilizers,  nitrogenous,  effect  on  potatoes   37 

used   on   soil  tests   22 

Field  and  barn  experiments   1 

Fleabeetles,  see  Altica 

Gestation  in  cattle,  length  and  variation  in  period   223 

Highmoor  Farm   ix 

Hybridization   experiments,   calves   produced   216 

Inheritance  of  beef  and  dairy  conformation   144 

body   color   133 

horned   condition   142 

milk  and   butter-fat  production   146 

muzzle   pigment   141 

switch  color   140 

twinning      219 

white   spots   in  cattle  coats   136 

studies  in  dairy  and  beef  breeds   129 

of   color   characteristics   129 

horn  characteristics   129 

Inspections    viii 

Investigations    viii 

Key  to  Maine  species  of  Altica   154 

Lead  arsenate   121 

Lesser  grape  vine  fleabeetle   151 

Lime-sulphur,    dry   125 

for   apple   spraying   122 

vs.   bordeaux   mixture   118 

Manure  from  sheep,  value   7 

improved   by  pigs   1 

Meadow  plant  bug   233 

Meteorological  observations   235 

Milk  production,  transmitting  qualities  for   207 

records,  analyses  of   205 

secretion,  studies  in   231 

Milk  solids,  secretion,  variation,  and  mode   210 

Multiple   birth    record   219 

Nitrogenous  fertilizers,  effects  on  potatoes   37 

Oat  breeding  experiments   40 

crop   without   potash   31 

Oats  grown  at  Highmoor  Farm   16 

yield  per  acre   16 

Official  inspections  in  1918  i   x 

Pigs,   effect  upon  manure   1 

Plant  breeding  at  Aroostook  Farm   40 

Potash,  effects  of  omission  on  crops   31,  33 

Potato  crop,  relation  to  soil  and  fertilizer   35 

without   potash   33 

Potatoes,  effects  of  nitrogenous   fertilizers   37 
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Prociphilus   alnifoliae   46 

approximatus    45 

corrugatans    46 

eastern   species   45 

erigeronensis    46 

fitchii    46 

fraxinifolii    45 

pyri    46 

tessellata    45 

venafuscus    45 

xylostei    45 

Publications    x 

Rose  fleabeetle   174 

Sex  ratio  in  twin  birth  of  calves   223 

Sheep,  account  for  one  year   5 

are  they  profitable  in  Maine   3 

Sheep   experiments,   expenditures   6 

receipts    7 

three  years  results   8 

history  of  flock   6 

Sod  vs.  cultivation  for  apple  orchards   13 

Soil  and  fertilizer,  relation  to  potato  crop   35 

tests   at  Aroostook  Farm   17 

clover  plots  .'   26 

fertilizers   used   12 

oat   plots    25 

potato  plots   25 

results    29 

Spraying  experiments  with  the  apple   101 

Staff  notes   xi 

Strawberries  in  Aroostook  County   43 

Sv/ine,  are  they  profitable  in  winter   1 

Timothy   improvement   42 

Trama   erigeronensis   46 

Treasurer's  report   237 

Twinning,   inheritance   219 

Weather   report   235 

Wheat  breeding  experiments   41 


